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© Sheet-shaped heat-generating body. 

® A sheet-shaped heat-generating body compris- 
ing a sheet-shaped substrate comprising irregularly 
arranged fibers and having a multiplicity of gaps 
among the fibers, an oxidizable metal powder dis- 
persed in and supported by the substrate, and an 
inorganic electrolyte solution containing activated 
carbon mixed and suspended therein with which the 
substrate supporting the oxidizable metal powder 
dispersed therein is impregnated. Since the entire 



structure of the sheet-shaped heat-generating body 
is integrated, with the fibrous and porous sheet- 
shaped substrate assuring uniform distribution and 
firm support of the oxidizable metal powder or the 
heat-generating substance, the body is flexible, is 
free from one-sided distribution of the heat-generat- 
ing substance, and has excellent heat generating 
capability. 
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SHEET-SHAPED HEAT-GENERATING BODY 



The present Invention relates to a sheet- 
shaped heat-generating body, and more specifi- 
cally, to a sheet-shaped heat-generating body that 
is flexible and free from displacement or one-sided 
distribution of the heat-generating substance. 

Recently, a heat-generating body has been 
widely used as a type of warming means, for 
instance, as a disposable and portable body warm- 
er. Such a heat-generating body comprises a heat- 
generating substance mainly consisting of an oxi- 
dizable metal powder such as iron powder or alu- 
minum powder which is received in an air-per- 
meable bag, and which Is capable of generating 
heat upon contact with the air. 

Although such a heat-generating body is ad- 
vantageous In that it can be easily used, it entails 
the following defects. When the heat-generating 
body is used, for instance, to warm a human body 
or food, the heat-generating substance tends to 
displace downward under gravitation not only dur- 
ing movement of the human body or during trans- 
portation of the food but even while the heat- 
generating body is motionless. This leads to de- 
formation of the heat-generating body, which can 
be uncomfortable or inconvenient to the user. In 
addition, the heat-generating characteristic of the 
heat-generating body per se may change, deterio- 
rating Hs heat-generating performance. 

In order to eliminate these defects, various 
proposals have been made on structures where a 
heat-generating substance is supported by a sheet- 
shaped substrate so as to prevent displacement of 
the heat-generating substance- 
Such proposals Include a method of supporting 
a heat-generating substance by a net-shaped 
member of metal gauze, plastic or gauze 
(Japanese Patent Laid Open No. 84246/1 97B), a 
method of superimposing an oxidizable metal in 
the form of foil or the like on a sheet-shaped 
oxidation assistant comprising fiber of activated 
carbon, etc. impregnated with a chloride and water 
(Japanese Patent Laid-Open No. 37181/1988), and 
a method of suppporting a compressed heat gen- 
erating agent on paper (Japanese Utility Model 
Laid-Open No. 4201 8/1 989}. 

However, since a heat-gen eratfng substance 
tends to mass when mixed with water, etc., it is 
very difficult, from the viewpoint of fabrication, to 
directly support a heat-generating substance on a 
net-shaped member while assuring uniform dis- 
tribution. With a structure where an oxidizable met- 
al in the form of, e.g., foil is superimposed on a 
sheet-shaped oxidation assistant since the oxidiz- 
able metal and the oxidation assistant are not uni- 
formly integrated together, sufficient heat generat- 



ing performance cannot be expected. Further, a 
structure where a heat-generating agent is merely 
compressed onto and supported by paper, involves 
a risk that the heat-generating substance may sep- 

s arate from the paper-during use. 

The present inventors have conducted various 
studies to obtain a sheet-shaped heat-generating 
body of which the entire structure is Integrated and 
free from the risk of separation of the heat-generat- 

70 ing substance, which has excellent heat-generating 
capability, and which Is flexible. As a result, they 
have found that, if a sheet-shaped substrate com- 
prising irregularly arranged fibers and having a 
multiplicity of fine gaps Is used, metal powder can 

js be uniformly distributed and firmly supported with- 
out the risk of separation. The present inventors 
have thus accomplished the present Invention. 
Therefore, an object of the present invention is to 
provide such a sheet-shaped heat-generating body. 

20 A sheet-shaped heat-generating body accord- 
ing to the present invention comprises: a sheet- 
shaped substrate comprising Irregularly arranged 
fibers and having a multiplicity of gaps among the 
fibers; an oxidizable metal powder dispersed in and 

25 supported by the substrate; and an Inorganic elec- 
trolyte solution containing activated carbon mixed 
and suspended therein, the substrate supporting 
the oxidizable metal powder dispersed therein be- 
ing Impregnated with the inorganic electrolyte solu- 

30 tion. 

According to the present invention, a sheet- 
shaped substrate comprising irregularly arranged 
fibers and having a multiplicity of gaps Is used, and 
an oxidizable metal powder Is supported by the 
35 substrate. 

The category of the material used to form the 
substrate is not specifically limited, but may be 
either organic fiber or inorganic fiber. Normally, 
however, organic fiber Is used. Examples of or- 
40 ganic fibers which may be used include sheets or 
non-woven fabrics of. natural fibers such as pulp, 
viscose rayon, cotton, hemp and wool; and syn- 
thetic fibers of polyethylene, polypropylene and 
nylon, and acrylic fibers. Among these, thick non- 
45 woven fabric of a natural fiber having a large gap 
ratio and a large water retention ratio is preferable, 
and a sheet-shaped non-woven fabric in which fi- 
bers made of wood pulp are Irregularly arranged 
by a wet method or a dry method is suitable. For 
so example, among the non-woven fabrics by the dry 
method, Quinocloth (KINO CLOTH, product of Hon- 
shu Selshl Kabushlki Kalsha) and BOLT (product of 
American Can Corp.) are preferable, and among 
the non-woven fabrics by the wet method, wiping 
cloth used for general paper towels or napkins, 
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such as VIVA (product of Scott Corp.), ZEE 
(product of Crown Zellerbach), etc., are preferable. 
The thickness of the substrate normally ranges 
from about 0.5 to about 5.0 mm, preferably from 
0.8 to 4.0 mm. The weight of the substrate per 1 
m 2 ranges from about 20 to about 100 g, preferably 
from 30 to 80 g. 

Examples of the oxidlzable metal powder sup- 
ported by the substrate Include iron powder and 
aluminum powder. Normally, iron powder, such as 
reduced Iron powder, sprayed iron powder, or elec- 
trolytic iron powder, is used. The particle size of 
the oxidizable metal powder normally averages not 
more than 60 mesh, and the metal powder prefer- 
ably contains not less than 50 % of particles whose 
sizes are not greater than 100 mesh. 

According to the present invention, the sub- 
strate supporting the oxidizable metal powder is 
impregnated with an Inorganic electrolyte solution 
containing activated carbon suspended therein. 

The inorganic electrolyte Is normally a com- 
pound such as a sulfate, a carbonate, a chloride or 
a hydroxide of an alkali metal, an aBcali earth metal 
or a heavy metal. Among these, a chloride, such as 
NaCI. KCl. CaCIa, MgCb, FeCJ 2 or FeCb. is prefer- 
able. 

The activated carbon is used as a reaction 
assistant and a water-retaining agent, and it may 
be, for instance, coconut sheJI carbon, wood meal 
carbon, bituminous coal, peat or lignite. 

If desired, in addition to the activated carbon, 
zeolite, diatomaceous earth, periite, vermiculite or a 
water-absorbing resin may be mixed as a water- 
retaining agent. 

Embodlmente of the present invention will now 
be described by way of example only with refer- 
ence to the accompanying drawings in whch:- 
Rg. 1 is a sectional view of a sheet-shaped 
heat-generating body; 

Fig, 2 is a view schematically showing a sheet- 
shaped structure of the heat-gene rating body; 
Figs. 3a to 3d are views showing various forms 
in which the sheet-shaped heating-generating 
body may be used; 

Figs. 4 and 5 are graphs showing heat genera- 
tion curves; 

Fig. 8 is a graph showing changes in the tem- 
perature of a subject of heating; and 
Fig. 7 is a graph showing changes in the tem- 
perature of a subject of heating according to 
Example 3. 

First a method of manufacturing a sheet- 
shaped heat-generating body according to the 
present invention will be described. 

A sheet-shaped substrate comprising Irregu- 
larly arranged fibers and having a multiplicity of 
gaps among the fibers is prepared. An oxidizable 
metal powder Is uniformly applied on the substrate. 



Thereafter, the substrate with the metal powder 
applied thereon is vibrated, thereby causing the 
metal powder to gradually enter the gaps among 
the fibers of the substrate, and thus become sup- 

5 portBd by the substrate. The amount of the metal 
powder supported normally ranges from about 1 to 
about 30 g, preferably from 3 to 20 g, per 1 g of 
the substrate. This amount is adjusted to a pre- 
scribed holding amount in accordance with factors 

to such as the amount of the metal powder applied, 
the vibration strength and the vibration period. The 
above-described processes whereby the metal 
powder Is dispersed in the gaps and adhered to 
the fibers enable the metal powder to be supported 

is by the substrate so firmly that the metal powder 
does not easily separate from the substrate, there- 
by achieving a sheet-shaped body supporting met- 
al powder, or a sheet-shaped structure, in which 
the metal powder Is Integrated with the fibers. 

20 Subsequently, the structure is impregnated 

with an electrolyte solution containing activated car- 
bon suspended therein, thereby achieving a sheet- 
shaped heat-generating body. The amount of the 
electrolyte solution with which the structure is im- 

25 pregnated normally ranges from about 0.2 to about 
3.0 g, preferably from 0.5 to 2.0 g. per 1 g of the 
metal powder In the structure. The ratio by weight 
between the water, the activated carbon and the 
electrolyte that are contained in the electrolyte so- 

30 lution is normally 1 : 0.05 to 0.50 : 0.01 to 0.20, 
preferably 1 : 0.08 to 0.20 : 0.02 to 0.15. 

The impregnation method may be any method 
so long as the sheet-shaped structure is impreg- 
nated with a prescribed amount of an electrolyte 

35 solution with activated carbon suspended therein. 
Examples of impregnation method which may be 
used include: ® a method of impregnating the 
sheet-shaped structure with the electrolyte solution 
by spraying the solution onto the surface of the 

40 structure; and © a method of impregnating the 
structure with the electrolyte solution by passing 
the structure through the gap between rollers carry- 
ing the activated-carbon-suspended electrolyte so- 
lution applied thereon. 

45 When a sheet-shaped heat-generating body 
according to the present invention has been ob- 
tained in this way, the body may be used either in 
its uncut state or in a state of being cut into a 
suitable size. Further, the body may be used singly 

so or In a state of being superimposed on another. In 
order to prevent the heat-generating substance 
from contaminating the subject which is to be 
warmed by the heat-generating body, the body is 
normally used in the state of being covered with 

65 air-permeable film or received in a flat-shaped bag. 
The material which is used to form the air- 
permeable cover or bag may be any material so 
long as the material is capable of supplying air 
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necessary to the heat generation of the heat-gen- 
erating body inside the cover or bag. Normally 
used is a non-woven or woven fabric of a natural or 
synthetic fiber, a paper, a film of varying type of 
synthetic resin, or a composite sheet of these 5 
materials. Specific examples which may be used 
are: a non-woven or woven fabric of a natural fiber 
such as cotton, hemp, silk, wool or rayon; and a 
non-woven or woven fabric of a synthetic fiber such 
as nylon, polyethylene or polypropylene fiber, jo 
polyacryiic fiber, or polyvinyl chloride fiber. Spe- 
cific examples of synthetic-resin films are: non-air- 
permeable films of polyethylene, polypropylene, 
nylon, polyester and polyvinyl chloride which have 
fine bores formed therein by a needle, laser or is 
electric discharge machining and which are thus 
rendered air-permeable: and a microporous film 
intrinsically having numerous micropores preferably 
having a diameter not more than 20 nm. Among 
these, the following is preferable: a composite zo 
sheet of a non-woven fabric and a synthetic resin 
film which is rendered air-permeable; a micropor- 
ous film; a microporous film having part of its 
micropores coated or heat-sealed to restrict air- 
permeation through the film; and a combination of 25 
a microporous film with either a non-woven fabric 
or synthetic resin porous film superimposed there- 
on. As the above-mentioned non-air-permeable 
film, a composite sheet of one of the above non- 
air-permeable plastic sheets and non-woven fabric. 30 
or an aluminum foil laminated with a plastic film is 
to be used. 

Further, non-adhesive but tackiness agents 
may be applied to the surface of the non-air- 
permeable sheet in order that the sheet-shaped as 
heat-generating body can be attached to the user's 
underwear, rf desired. 

The heat-generating body in the cover or the 
bag Is further accommodated in and sealed m an 
outer bag of a non-air-permeable film so as to be 40 
stored therein until use. 

Next a sheet-shaped heat-generating body ac- 
cording, to the present Invention will be specifically 
described with reference to the drawings. 

Fig. 1 Illustrates a section of a sheet-shaped 46 
heat-generating body, and Fig. 2 schematically il- 
lustrates a sheet-shaped structure in which a metal 
powder is supported by a substrate. 

Referring to Fig. 2, a substrate 3 comprising 
irregularly arranged fibers 1 and having a multipllc- so 
ity of gaps 2, and a metal powder 4 dispersed in 
the gaps 2 and supported by the substrate 3 con- 
stitute a sheet-shaped structure 5. When an in- 
organic electrolyte solution containing activated 
carbon suspended therein is sprayed so as to 55 
Impregnate the structure 5 with the solution, the 
metal powder 4, the activated carbon, and the 
inorganic electrolyte solution are mixed with each 



other, and are integrated with the substrate 3 to 
form a sheet-shaped heat-generating body B. The 
sheet-shaped heat-generating body B is entirely 
received in a bag 8 having air-permeation holes 7. 

The sheet-shaped heat-generating body may 
be stored as tightly sealed in an outer bag (not 
shown) made of a noh-air-permeable film or the 
like until the body is used. 

Since the sheet-shaped heat-generating body 
is free from one-sided distribution of the heat- 
generating substance, and has excellent flexibility, 
It can be manufactured with various sizes and 
configurations, which include not only the sizes and 
the configurations normally adopted for use as por- 
table body warmers but also any other sizes or 
configurations as desired. Thus, suitable sizes and 
suitable configurations can be selected in accor- 
dance with the intended use. 

Figs. 3a to 3d show examples of various forms 
in which a sheet-shaped heat-generating body ac- 
cording to the present invention may be used. Fig. 
3a illustrates a wrapper form. Fig. 3b Illustrates an 
elongated wrapper form, Fig. 3c illustrates a bag 
form, and Rg. 3d illustrates a container form. 

Since a sheet-shaped heat-generating sheet 
according to the present Invention includes a sub- 
strate supporting the heat-generating substance 
uniformly dispersed therein, the substrate and the 
heat-generating substance are integrated with each 
other. Therefore, the heat-generating substance is 
not displaced or locally distributed. This feature 
assures that, when the body is worn by the user, 
the body does not become uncomfortable to wear, 
and provides uniform heating. Furthermore, the 
sheet-shaped heat-generating body can be manu- 
factured Into a body having a large area. Still 
further, since the body includes a substrate in 
which fibers are irregularly arranged with a mul- 
tiplicity of gaps among the fibers, the body has 
excellent flexiblfity, hence, is capable of being 
formed into any desired configuration according to 
the intended use, that is. is widely applicable. 

The following non-limiting Examples exemplify 
the invention. 



Example 1 

Used as a substrate was a sheet-shaped non- 
woven fabric (Qulnocfoth, a product of Honshu 
Seishi Kabushlki Kalsha) in which pulp fibers were 
irregularly arranged. The non-woven fabric had: a 
basis weight of 40 g/m 2 ; a thickness of 1 mm; 
tensile strengths of 1.8 kg/100 mm (dry) and 0.8 
kg/100 mm (wet); elongations of 18 % (dry) and 28 
% (wet); and water retention of 20 times. The 
substrate was formed Into a shape of 20 cm In 
length and 20 cm in width. 15 g of reduced iron 
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powder containing 60 % of particles whose size 
was not more than 100 mesh was uniformly applied 
on the surface of the substrate. Than, the substrate 
with the Iron powder thereon was vibrated, thereby 
obtaining a sheet-shaped structure In which the 
iron powder was supported by the substrate. Sub- 
sequently, 14 g of an aqueous solution of 5 wt % 
of salt in which 13 wt % of activated carbon relative 
to the water was suspended was sprayed onto the 
structure, and the resultant structure was pressed 
by rollers, thereby uniformly impregnating the 
structure with the solution. A sheet-shaped heat- 
generating body was obtained in this way. The 
sheet-shaped heat-generating body was folded into 
a body having four layers {each having an area of 
10 x 10 cm), and the folded, four-layer body was 
received In an inner bag comprising a sheet, one 
face of which was made of a composite sheet of 
non-woven fabric and microporous film that had a 
water vapor transmission of 350 g/m 2 * day, then 
sealed in a non-air-permeable outer bag to be 
stored therein. 

Next, the sheet-shaped heat-generating body 
was subjected to tests on heating performance. 

The sheet-shaped heat-generating body was 
taken out from the outer bag, then subjected to a 
test conducted, in a room at a temperature of 20 
* C and a relative humidity of 68 %, by the method 
according to JIS S-4100. As a result the heat- 
generation curve shown in Fig. 4 was obtained. The 
temperature of the subject of heating exceeded 
40 "C five minutes after the start of the test, and 
reached about 60* C thirty minutes after the start. 
Heating of the subject to maintain it at tempera- 
tures above 40 * C continued about 7 hours. 



Example 2 

A sheet-shaped structure was obtained by 
causing 38 g of reduced iron powder to be dis- 
persed In and supported by a substrate by the 
same method as that used in Example 1, which 
substrate was made of a sheet-shaped non-woven 
fabric (Quinocloth) of the same type as that used In 
Example 1, had dimensions of 27 cm (length) x 60 
cm (width), and weighed 6,7 g. Subsequently, 27 g 
of an aqueous solution of 5 wt % of salt In which 
13 wt % of activated carbon relative to the water 
was suspended was sprayed onto the structure, 
and the structure was impregnated with the solution 
In the same way as that in Example 1, thereby 
obtaining a sheet-shaped heat-generating body. 
The sheet-shaped heat-generating body was folded 
Into a body having three layers (each having an 
area of 27 x 20 cm), and the folded, three-layer 
body was received in an inner bag having two 
surfaces, one being made of aluminum foil, the 



other being made of a composite sheet of non- 
woven fabric and microporous film, and having a 
water vapor transmission of about 475 g/m 2 * day. 
Next, heating performance test was conducted, 

5 in a room at a temperature of 20 * C and a relative 
humidity of 68 %, by the method according to JIS 
S-4100. As a result, the heat-generation curve 
shown in Fig. 5 was obtained. The^temperature of 
the subject of heating exceeded 40* C five minutes 

70 after the start of the test, and reached about 60* C 
40 minutes after the start. Heating of the subject to 
maintain it at temperatures above 40 * C continued 
about 4.5 hours. 

An application of the invention will now be 
t 15 described. 

Sheet-shaped heat-generating bodies, each be- 
ing the same as that obtained in Example 2, were 
used to form a warming container of the type 
shown in Fig, 3d which had a length of 20 cm, a 

20 width of 10 cm, and a depth of 5 cm. Subse- 
quently, eight manjus (Japanese food, buns with 
bean-jam filling), which each had a diameter of 4.5 
cm and a height of 4.5 cm, and which were already 
heated to about 80 "C, were received In the con- 

55 tainer, and the container with the food was entirely 
covered with a sheet of polyurethane foam which 
had a thickness of 5 mm. The resultant container 
was placed in a refrigerator at 0* C, and the tem- 
perature of the food was measured with a ther- 

30 mocouple thermometer placed in the center of the 
food. The result of the measurement is indicated, in 
Fig. 6, by a temperature curve In a solid line. The 
food was maintained at temperatures above 50 *C 
for two hours, and maintained at temperatures 

35 above 40 " C for three hours. On the other hand, for 
the purpose of comparison, another temperature 
maintaining test was conducted under the same 
conditions except that the warming container was 
substituted by a cardboard container normally used 

40 to contain food of the type being discussed. The 
result of this test is indicated, in Fig. 6. by a 
temperature curve in a broken line. The tempera- 
ture at the center of the food lowered to 18* C 
thirty minutes after the start and further lowered to 

46 10' C 1 hour after the start. 



Example 3 

so Used as a substrate was a non-woven fabric 
(Quinocloth, a product of Honshu Seishi Kabushiki 
Kaisha) in which pulp fibers were irregularly ar- 
ranged. The non-woven fabric had: a basis weight 
of 70 g/m 2 ; a thickness of 1 .2 mm; tensile strengths 

65 of 3.5 kg/100 mm (dry) and 2.0 kg/100 mm (wet); 
elongations of 18 % (dry) and 27 % (wet); and 
water retention of 20 times. The substrate was 
formed into a shape of 11.5 cm in length and 17 
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cm in width. 13 g of reduced iron powder, being 
the same type as that used In Example 1, was 
uniformly applied on the surface of the substrate. 
Then, the substrate with the iron powder thereon 
was vibrated , thereby obtaining a sheet-shaped 
structure in which the iron powder was supported 
by the substrate. Subsequently, 8 g of an aqueous 
solution of 15 wt % of salt In which 18 wt % of 
activated carbon relative to the water was sus- 
pended was sprayed onto the structure, and the 
resultant structure was pressed by rollers, thereby 
uniformly impregnating the structure with the solu- 
tion. A sheet-shaped heat-generating body was ob- 
tained in this way. The sheet-shaped heat-generat- 
ing body was folded into a body having two layers 
(each having an area of B.5 x 11.5 cm), and the 
folded, two-layer body was received in an inner 
bag comprising a sheet, one face of which was 
made of a composite sheet of non-woven fabric 
and microporous film that had a water vapor trans- 
mission of 500 g/m 2 • day. the other being made 
ol a composite sheet of non-air-permeable polyeth- 
ylene and non-woven fabric, then sealed in a non- 
air-permeable outer bag to be stored therein. 

Next, the sheet-shaped heat-generating body 
was subjected to tests on heating performance as it 
was in Example 1. 

As a result, the heat-generation curve shown In 
Fig. 7 was obtained. The temperature of the sub- 
ject of heating exceeded 40 'C ten minutes after 
the start of the test and reached about 53" C thirty 
minutes after the start. Heating of the subject to 
maintain it at temperatures above 40 * C continued 
about 10 hours. 



Claims 

1. A sheet-shaped heat-generating body compris- 
ing: 

a sheet-shaped substrate comprising irregularly ar- 
ranged fibers and having a multiplicity of gaps 
among the fibers; 

an oxidizable metal powder dispersed in and sup- 
ported by saJd substrate; and 
an inorganic electrolyte solution containing acti- 
vated carbon mixed and suspended therein, said 
substrate supporting said oxidizable metal powder 
dispersed therein being impregnated with said in- 
organic electrolyte solution. 

2. A sheet-shaped heat-generating body according 
to claim 1, wherein said substrate has a thickness 
of from about 0.5 to about 5.0 mm, and a weight 
per 1 m 2 of from about 20 to about 100 g. 

3. A sheet-shaped heat-generating body according 
to claim 1, wherein said substrate is made of an 
organic fiber or an inorganic fiber. 

4. A sheet-shaped heat-generating body according 



to claim 3, wherein said substrate is a non-woven 
fabric fabricated by a dry method or a wet method. 

5. A sheet-shaped heat-generating body according 
to claim 1 , wherein said oxidizable metal powder is 

a an iron powder. 

6. A sheet-shaped heat-generating body according 
to claim 1. wherein said oxidizable metal powder is 
an aluminum powder. 

7. A sheet-shaped heat-generating body according 
10 to claim 1, wherein said oxidizable metal powder is 

contained in an amount of from about 1 to about 30 

g per 1 g of said substrate. 

a. A sheet-shaped heat-generating body according 

to claim 1, wherein said Inorganic electrolyte is a 
is compound selected from the group consisting of 

sulfates, carbonates, chlorides and hydroxides of 

alkali metals, alkali earth metals and heavy metals. 

9 A sheet-shaped heat-generating body according 

to claim 1, wherein said inorganic electrolyte solu- 
20 tion with which said substrate is impregnated is 

contained in an amount of from about 0.2 to about 

3.0 g per 1 g of said metal powder. 

10. A sheet-shaped heat-generating body accord- 
ing to claim 1, wherein said inorganic electrolyte 

25 solution contains water, activated carbon and an 
electrolyte at a ratio by weight of 1 : 0.05 to 0.50 : 
0.01 to 0.20. 

11. A sheet-shaped heat-generating body accord- 
ing to claim 1 . further comprising an air-permeable 

so cover covering said substrate which supports said 
oxidizable metal powder dispersed therein and 
which is impregnated with said inorganic electrolyte 
solution. 

12. A sheet-shaped heat-generating body accord- 
35 ing to claim 1 1 , wherein said air-permeable cover 

is made of a material selected from the group 
consisting of a non-woven fabric, a woven fabric, a 
paper, a non air-permeable film of a synthetic resin 
having fine bores formed therein and being ren- 
40 dered air-permeable, and a microporous film intrin- 
sically having numerous micropores. 

13. A sheet-shaped heat-generating body accord- 
ing to claim 11, wherein said air-permeable cover 
Is a bag or film having air-permeability on at least 

45 one surface thereof. 

14. A sheet-shaped heat-generating body accord- 
ing to claim 13, wherein the portion of said air- 
permeable cover where said cover Is air-permeable 
comprises a composite sheet consisting of a non- 

so woven fabric and an air-permeable synthetic-resin 
film. 

15. A sheet-shaped heat-generating body accord- 
ing to claim 14, wherein said air-permeable 
synthetic-resin film is a microporous film having a 

55 plurality of micropores not greater than about 20 
um in diameter. 

16. A method of manufacturing a sheet-shaped 
heat-generating body comprising the steps of: 
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causing an oxidizable metal powder to be dis- 
persed In and supported by a sheet-shaped sub- 
strate comprising irregularly arranged fibers and 
having a muttipiicity of gaps among the fibers, 
thereby obtaining a metal-powdered substrate; and 5 
subsequently impregnating said metal-powdered 
substrate with an inorganic electrolyte solution con- 
taining activated carbon mixed and suspended 
therein. 

17. A method of manufacturing a sheet-shaped w 
heat-generating body according to claim 16, 
wherein said oxidizable metal powder is dispersed 

and supported In the gaps of said substrate by 
uniformly applying said oxidizable metal powder on 
said substratB, and thereafter vibrating said sub- is 
strate with said metal powder. 

18. A method of manufacturing a sheet-shaped 
heat-generating body according to claim 16, 
wherein said metal-powdered substrate is impreg- 
nated with said inorganic electrolyte solution by 20 
spraying said solution onto the surface of said 
metal-powdered substrate. 

19. A method of manufacturing a sheet-shaped 
heat-generating body according to claim 16. 
wherein said metal-powdered substrate Is Impreg- 25 
nated with said inorganic electrolyte solution by 
passing said metal-powdered substrate through 
rolls carrying said inorganic electrolyte solution ap- 
pfied thereon. 
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